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(President of the Section. of Epidemiology atnd State Medicine) INTRODUCTION.-About one hundred years ago-to be exact, on September 15, 1849a letter appeared in the Lancet signed "Pater", urging the formation of a society to study epidemic disease. The ravages of cholera had recently carried off some 50,000 to 60,000 of the population of these Islands and "there was abroad an earnest desire to render another visitation of this disease, if not preventable, less disastrous in its results". The Epidemiological Society of London was founded in the following year (1850) becoming in 1907, on the amalgamation of various medical societies, the Epidemiological Section of the Royal Society of Medicine and in 1913 the Section of Epidem'iology anid State Medicine.
Amongst the many distinguished Presidents who preceded me was Dr. Richard Reece, who occupied the Chair in 1922/23 but died from influenza and overwork the following year. Reece was then Senior Medical Officer in the newly-formed Ministry of Health and chose as the subject for his Presidential Address "Progress and Problems in Epidemiology (Proc. R. Soc. Med., 1923, i6, Section Epidemiology, p. 35). I am convinced, however, that since his early days in the Port of London, before he joined the staff of the old Local Government Board, Reece's greatest interest lay with the welfare of those who "go down to the sea in ships", and consequently to everything that perta'ined to port health administration.
As it was under Reece's guidance that I had the honour to join this Section when I was a newly-appointed member of his staff, and had no conception that in the course of time I should succeed either to the post he held at the Ministry or to this Presidential Chair, I trust you will bear with me in paying this brief tribute to one of your former Presidents and for choosing as the subject for my Presidential Address to-day "Progress and Problems in Port Health Administration". I. MARITIME TRAFFIC The last Quarantine Act in this country was passed in 1825 and, whilst consolidating and modifying the Acts previously in force, it still enjoined detention VRANK ministry ct Health. Mdch1946 for specified periods of persons coming from ports considered to be infected, regardless of whether actual cases had occurred; and if cases occurred on the ship during the quarantine period an indefinite prolongation of the quarantine resulted. Various places were appointed for vessels to perform quarantine and any persons having "any intercourse 25 Section of Epidemiology and State Medicine 661 or communication" with a vessel in quarantine who did not forthwith repair to an appointed lazaret, vessel or place' and then perform quarantine, were liable to various pains (including pains of death), penalties, fines, forfeitures and punishments.
Whilst the passengers and crew of any vessel under qutarantine could have the assistance of any medical person they desired from the shore, such medical persons, if they communicated by contact with the sick, had to perform the same quarantine as the sick persons themselves (Clause XXV). Moreover, when it became necessary for the Medical Attendant on the staff of the Superintendent of Quarantine to inspect the sick, he was required to keep his boat to windward of the vessel in which the sick were at a distance of not less than ten feet and if any patient, after being examined in this manner, was found to require special medical or chirurgical aid he was removed to a hospital ship. Apparently the last of these old hulks was the hospital ship "Flamingo,' which lingered on in Plymouth Sound until 1930.) The Quarantine Acts were not finally repealed until 1896 but long before then they had been regarded as a failure. As far back as 1849 the subject had been discussed by the General Board of Health for England and Wales (at that time the Central Health Authority for the country) and it was even then contended that quarantine could give but a false sense of security.
The General Board of Health was replaced in 1858 by the Privy Council as the Central Health Authority for England and Wales and in 1865 Sir John Simon, the Medical Officer of the Privv Council, in an official memorandum [1] on the subject of quarantine summed up heavily against such useless restrictions and paper plausibilities.
"A quarant1ne which is ineffective is a mere irrational derangement of commerce; and a quarantine of this kind which ensures success is more easily imagined than realized. Only in proportion as a community lives apart from the great highways and emporia of commerce, or is ready and able to treat its commerce as a subordinate political interest, only in such proportion can quarantine be made effectual for protecting it. In proportion as these circumstances are reversed, it becomes impossible to reduce to practice the paper piausibilities of quarantine.
The conditions which have to be fulfilled are condit1ons of national seclusion." In 1871 the Privy Council issued several Orders, under which Customs officers were empowered to visit and examine ships and to detaiii those infected or suspected to be infected with cholera. The ship had to be moored where the Customs officers directed and no person could land whilst the ship was so detained. The Customs had then to notifv forthwith the local sanitary authority, who were empowered to visit and examine the vessel before it could enter port. Infected persons had to be removed to hospital and bedding and clothing disinfected or destroyed, the measure taken depending on the results of medical inspection without any undue detention of the ship.
Later in the year (1871) the Privy Council were succeeded by the Local Government Board as the Central Health Authority, and the passing of the Public Health Act, 1872, gave the Board power to constitute for the first time Port Sanitary Authorities either by designating one or by uniting two or more of the sanitary authorities (referred to as Riparian Authorities) whose district or part of whose district forms part of or abuts upon any part of a port or the waters of such port. Their jurisdiction was over all the waters within the limits of the port and also the whole or such portion of any Riparian Authorities as might be specified, and the ILocal Government Board had powers to assign to Port Sanitary Authorities any powers, rights, duties, capacities, liabilities and obligations under the Sanitary Acts.
The expenses incurred by a Port Sanitary Authority were defrayed out of a common fund contributed to by the Riparian Authorities included in the Port Sanitary Authority in such proportions as the Local Government Board thought just, a subject which will again be referred to.
In a way a dual system of control then arose for although the Quarantine Act, which was administered by the Privy Council, was rapidly falling into disuse quarantine was still practised to a limited extent for yellow fever. But this was not primarily on medical grounds but solely with the view of relieving our Maritime commerce from disabilities which would otherwise have been imposed upon it by other countries in which quarantine was regarded as an essential part of their health administration.
The last occasion when a vessel arrived with yellow fever actually on board was in 1865 [2]. On September 9 of that vear the sailing barque "Hecla" reached Swansea from Cuba with three men suffering from yellow fever. Deaths had occurred during the voyage, but the disease was not declared when the vessel arrived. The weather at the time was exceptional and the heat is described as being almost tropical. Between September 15 (i.e. six days after her arrival) and October 'No exhaustive search has been possible J)ut from the records consulted the only Quarantine Station or Hospita on an island in the United Kingdom was on the Flat Holm Island in the Bristol Channel (about three miles to the southwest of the entrance to the Cardiff Docks). It is not clear when the station was first established but the arrangement3 are referred to in the Annual Report of the M.O.H. of Cardiff for 1889. A crematorium was added in 1893 but landings could only be effected in fine weather and the Hospital was finally closed in 1933.
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Proceedings of the Royal Society of Medicine 26 13, 22 cases occurred in Swansea in which the diagnosis of yellow fever seemed fairly certain, and 7 other *cases in which the circumstances of exposure and the character of the attack led to a more or less strong suspicion that the illness was of the same nature. Of the cases diagnosed as yellow fever, 15 died and 7 recovered. Of the doubtful cases, 1 died and 6 recovered.1
After the creation of Port Sanitary Authorities the system2 depended essentially on medical inspection and the detention of a vessel only so long as was necessary to inspect those on board, to deal with the sick and carry out any necessary measures of disinfection.
The machinery set up under the Quarantine Acts for obtaining information as to health conditions on vessels from foreign was made use of for dealing with all diseases on incoming ships, and the "quarantine" questions which Customs officers were required to put to the Masters of vessels from foreign were continued as part of the routine in port sanitary districts, and Customs officers continued to visit, examine and detain ships. Under the Public Health Act, 1875 (Sections 130 and 134), powers were given to the Local Government Board to make regulations in regard to cholera and such other diseases, both on land and on the high seas, within three miles of the coast.
The first survey of the port and riparian sanitary districts by medical inspectors of the Local Government Board was carried out in 1886 and in consequence of the rapid diffusion of cholera throughout Russia in the summer of 1892 an emergency survey of the chief English ports was instituted. There were then 60 Port Sanitary Authorities in England and Wales and some 60 or 70 Riparian Authorities where there was shipping, but the old river ports of Tudor times such as Cambridge, Norwich, Oxford and York had lost their importance. In consequence of the unsatisfactory character of the then current arrangements in many of the districts visited, and in view of the continued prevalence of cholera in Europe a more detailed and deliberate survey of the whole coastline was started early in 1893 and completed in 1894.
Only a general summary of the findings can be attempted here but the Report [3] on the survey which was published in 1895 is full of interest. In his introduction Sir Richard Thorne, the Medical Officer3 to the Local Government Board, stated that when the survey was started (in 1892) it was found that in only one-third out of a total of 60 Port Sanitary Districts could the general administration be regarded as satisfactory and efficient but by the time the more detailed survey was completed the majority of the port and riparian districts were fairly well organized, so far as action under the cholera orders was concerned.
"For the purposes of cholera some means of hospital isolation was from the first found in 44 out of the 60 ports, and in 9 others it was provided after the inspector's visit. Ambulance boats were available in a number of the more important ports; provision existed in the great majority of the ports for the destruction by burning, or the disinfection, of clothing, &c.; and, with but few exceptions, some arrangements had been made as to the emptying of water-tanks on board ship, the provision of a proper water supply, and the pumping of bilges. The arrangements for the medical inspection of vessels and of persons, under the Board's Orders, were found to be satisfactory in all but five port districts. He added that in certain of them, notably, the ports of London, the River Tyne, Hull and Goole, Southampton, Weymouth, Plymouth, Bristol, Cardiff, Barry-and-Cadoxton, Swansea, and Liverpool, the arrangements were not only highly satisfactory in themselves, but they were carried out with a devotion to duty on the part of many of the Medical Officers of Health, such as must be regarded as having largely contributed to the marked success with which imported cholera was controlled at nearly all English ports during 1892 and 1893." Demands were made at the time to revive Quarantine against infected ports but were firmly refused, and Sir Richard Thorne pointed out that: "Port or Riparian Sanita!ry Authorities have imposed upon them thie duty of so dealing with ships, either infected with cholera or arriving from places infected with cholera, that the sick shall be placed in hospital; that those suspected of cholera shall be detained for a limited period so that the nature of their illness may be ascertained; that certain sanitary measures such as efficient disinfection of vessels shall be carried out; and that prior to the landing of healthy persons their addresses at the places of destination to which they are travelling shall be obtained. Should cholera succeed in passing this outer line of defence, trust is placed for the prevention of its spread, in the general sanitary administration of the country."
As already stated, the quarantine enactments were finally abolished by the Public Health Act of 1896, which gave the Local Government Board power to ' It was not, however, until t,he International Sanitary Conference of Vienna in 1874 that such a system rather than the old form of quarantine was accepted by a majority of the delegates. 3 The designation "Chief Medical Officer" was first used when the Ministry of The spread of plague to Europe in 1899 led to the International Sanitary Convention in 1903 and to implement this Convention, the Local Government Board issued, in 1907, a fresh series of Regulations (which had chiefly to be carried out by Port Sanitary Authorities) in regard to cholera, yellow fever, and plague on ships arriving from foreign countries; and as to cholera and plague on outward bound and coasting ships in the event of this country becoming infected by one or other of these diseases.
These Regulations took cognizance of the part played by rats in the spread of plague which had then been established, and in 1909 the Board started the issue of a "Weekly Record" of reported occurrences of plague, cholera and yellow fever (in ports at home and abroad) for the information of Port Medical Officers of Health. At first it was only neostyled and was a very incomplete affair, but the scope was gradually extended and in 1919 was printed and an extended distribution made.
The Regulations of 1907 were the last published by the Local Government Board as, owing to the War of 1914-18, an amended series drawn up to implement the International Sanitary Convention of 1912 was never issued.
At the end of the war the whole question of Port Health Administration wvas carefully reviewed and it was considered desirable to take special steps for guarding against the introduction of disease in view of the prevalence on the Continent of smallpox, typhus, relapsing fever and the increased risks to which this country was exposed by the amount of movement which the close of the war and demobilization were likely to produce.
It was recognized that the extended services which Port Sanitary Authorities would be required to provide were for the benefit of the country generally and not merely of the particular locality in which the ports were situated and a decision was reachedperhaps long overdue-that expenditure on efficient Port Sanitary Administration should be partially met by the Exchequer.
Regulations under which the Ministry of Health (which had then replaced the Local Government Board) would pay grants were issued in 1920 and authorized 50% of the approved expenditure in respect of the whole work of Port Sanitary Administration. This was defined as including expenditure on medical and other staff, provision and maintenance of isolation hospitals, disinfection and disinfestation stations, the provision of facilities for chemical and bacteriological investigations, transport for the boarding of vessels, the administration of the Foreign Meat and Unsound Food Regulations, the work undertaken by Port Sanitary Authorities in the execution of the Ptublic Health (Shellfish) Regulations, 1915, or otherwise in the suipervision of shell fisheries and any other services required or approved by the Ministry. At the same time, the Minister issued the Port Sanitary Authorities (Infectious Diseases) Regulations, 1920, which placed new responsibilities on these Authorities and their NMedical Officers of Health in addition to those alreadv imposed by the Cholera, Yellow Fever and Plague Regulations of 1907, which continued to apply to these diseases.
In certain circumstances, when the presence of infectious disease on a ship was suspected, a more extended medical examination of persons entering the country was reqtuired than had been uindertaken hitherto. The Medical Officer of Health was empowered to board any ship for the purpose of the Regulations and to cause the ship to be brought to, and, if necessary, moored or anchorecl in, some safe and convenient place while it was visited and examined. In deciding whether he should use his powers to board a particular ship and examine persons on board, the Mledical Officer of Health had to a large extent to exercise his discretion but in the covering circular to the Regulation the Minister expressed the view that the fact that a vessel during the period of three weeks before its arrival in port, had sailed from, or called during the voyage at, a foreign port or country in which dangerous infectious disease is known to be prevalent, Nvould constitute reasonable ground for such action being taken.
Incidentally the covering circular pointed out that: "The more common infectious 664 Proceedings of the Royal Society of Medicine diseases such as scarlet fever and measles didnot, in the Minister's opinion, save in exceptional instances, call for special action."
The Regulations authorized measures to be taken against other infectious diseases, notably typhus and smallpox, which in some respects were comparable to those required under the old Regulations (1907) for cholera, yellow fever and plague.
On the issue of the 1920 regulations, an extended survey of the Port and Riparian Sanitary Districts was carried out by a team of medical officers of the Ministry working under Dr. Reece, the inspections being followed in duecourse by conferences with each of the Sanitary Authorities concerned when thenew Regulations and matters requiring attention wvere discussed. These inspections also afforded opportunities for discussion with Port Medical Officers of Health of questions connected with the medical inspection of aliens for which they had become responsible at the Ports approved, by the Secretary of State, for the landing of aliens. (The cost of this service falls on the Exchequer.) There were then 60 Port Sanitary Authorities and some 40 Riparian Authorities in England and Wales at which there was shipping, buit in 1922, the Riparian Authorities of Dover and Folkestone were made Port Sanitarv Authorities with jurisdiction over certain land areas in the immediate vicinity of the harbours.
During these inspections special attention was paid to the position of the mooring stations required Ltnder the Cholera, Yellow Fever and Plague Reguilations of 190-7 and the information then collected eventually led to themodifications introduced by the Port Sanitary Regulations of 1933. In the past sentimental consideration had frequently resulted in the selection of remote and often inconvenient places for mooring stations and one in the Bristol Channel was so unfortunately sited that a vessel proceeding there, before the days of wireless, might, in foggy weather, neither be seen from nor able to signal to the shore.
It mav well be claimod that the issue of the new Regiulations and the 5000 grant, which enabled them to be carried out, together with the series of visits and conferences raised the whole standard of Port Health Administration and gave many Port Medical Officers of Health the opportunity to attain the state of efficiency they desired.
Probablv the most important matter dealt with in the 1920 Regulations was the prevention of the danger of the spread of infectious diseases by vermin, especially by the deratizationi of ships. TGovards the close of the (1914-18) war the possibility of plaguie being introduced into this country by infected rats occasioned anxiety. The subject is dealt with at length in a paper by Reece, which is printed in the Chief Medical Officer's Report for 1919-20, and appended to the paper are tables showing the number of vessels that arrived at Ports in England and Wales from 1895 to 1920 on which plague or suspectecl plague among men and rodents had occurred on the voyage. Time and space do not permit of the tables being brought up to date in this paper but the short reference seems pertinent as the facts set out were one of the factors which led up to the 1920 Regulations. Sea-borne commerce had been disorganized by war conditions and such anxietv as existed was not lessened by the increasing "ratty" condition of ships. Much of the merchandise which had accuLmulated at certain ports abroad afford-ed1 excellent opportunities for the harbourage of rats as well as ample food and facilities for nesting and breeding. Owing to the shortage of vessels and the necessity for avoiding all delays, ships had to be turned round as quickly as possible and the six-monthly deratization of ships which had been recomnmended in the International Sanitary Convention of 1912 and which, prior to the war (1914-18), was becoming usual throughout the world, fell into abeyance and there were many indications that the rat population of the Mercantile Marine had vastly increased. To give an extreme example after the fumigation of the S.S. "Khiva," with sulphur candles, in the Roval Albert Docks on January 6, 1920, nearly 1,500 rats were found dead and 35 loads of refuse were removed from the holds. Other countries were faced with the same problem for which some authorities considered complete fumigation of the ship was the only panacea.
The United States incorporated in their 1920 Quarantine Regulations a definite requirement that all vessels engaged in trade with foreign ports should be fumigated simultaneously in all parts either with sulphur dioxide gas or hydrogen cyanide. Early in 1922 these requirements were more strictly enforced and the American Public Health Authorities insisted that even the first and second class passenger accommodation of our large transatlantic liners should be included. Shipowners were then faced with the alternatives of complying with these Regulations or having their vessels quarantined on arrival in American ports-with the consequent enormous loss on "demurrage"-To fumigate the passenger accommodation with sulphur dioxide gas, with the consequent damage to fittings and the loss of time required to make good, was held on economic r.Y C7 Section of Epidemiology and State Medicine 665 grounds, to be out of the question, the practical alternative being the use of hydrogen cyanide, a method employed by U.S. Quarantine Authorities since 1913.
The first vessel to be deratized with sulphur dioxidel, at an English Port (the River Tyne) was the S.S. "Royal Dane" on December 22, 1899, but hydrogen cyanide had not been employed until Cunard Liner "Scythia" (19,730 tons gross register) was fumigated throughout at Liverpool on March 17, 1922. The long story of the fumigation of ships is outside the scope of this address and only occasional references can be made, but to give some idea of the extent to which fumigation was then being practised in America, the following figures are of interest. In the Port of New York during the twelve months ending June 310, 1922, 1,425 vessels with a total tonnage of 4,671,292 tons and an average tonnage of 3,418 were fumigated. The total rats recovered after fumigations was 6,925 or an average of only 4-8 rats per vessel. That the part rats play in the spread of plague was fully realized in this country is illustrated by the following extract from a Circular (No. 374) which was issued by the Ministry of Health in January 1923 with the object of drawing the attention of County Councils to the need for delegating, to Port and Riparian Authorities, their jurisdiction under the Rats and Mice Destruction Act of 1919. This Act applies to vessels and gives Port Sanitary Authorities additional powers for dealing with vessels infested with rats, though experience has shown that the application of the Act to a partictular vessel is sometimes difficult. In urging such delegation, the Ministry pointed out: "Among the more important functions of Port and Riparian Sanitary Authorities under the Public Health Acts is the prevention of the introduction and spread in this country of ship-borne plague. For this purpose it is desirable that, in addition to their powers unde,r the Public Health Acts, they should be able to take measures under the Rats and Mice (Destruction) Act, 1919, for the destruction of rats both on board ship and also on the quays, wharves and warehoutses abutting upon the port.
Section 103 of the Quarantine Regulations of the United States (1920), which deals with the routine fumigation of vessels, was revised in January 1923, so as to allow for the extension of the period of six months in the case of vessels complying with the following conditions:
(1) Vessel constructed so as not to favour or encourage the harbourage of rats.
(2) Vessel plying regularly between ports not infected with plague.
(3) Vessel regularly carrying no cargo, or cargo of such nature, or so packed or stowed, that it cannot serve as rat food or rat refuge.
(4) Vessel has been regularly certified as loading in stream from rat-free lighters, or as complying with the regulations relative to fending off from docks, proper use of guards on lines and hawsers, raising or guarding of gangways and ladders, and docking at rat-free docks or wharves.
'Liquid sulphur dioxide in cylinders was used. AUG.-EPID. AND STATE MED 2. 
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The possibilities of rat-proofing continued to receive attention in the United States and the publication of an article on the rat-proofing of vessels in the Public Health Reports for July 17, 1925, aroused such widespread interest, especially among shipbuilders and shipowners, that the article was translated subsequently into several languages. A second and larger edition was published in December 1926.
Writing in his Annual Report for 1927, Sir George Newman stated:
"Though rat-proofing on shore is now a recognized practice the same cannot be said in regard to the application of the principles of rat-proofing in ships. Yet this is a matter which merits the serious consideration of naval architects, shipbuilders and shipowners. There can be little doubt that when the new International Sanitary Convention comes into operation the rat-proof ships will be at a great advantage over others when the question of the issue of a deratization exemption certificate has to be decided. It is frequently difficult and expensive, and it may be impossible, to make existing buildings or ships fully rat-proof, though many improvements can be effected in this direction by practical attention to minor details. In new construction, however, whether of buildings or ships, the applica- The benefits claimed in the U.S.A. from rat-proofing are summarized in a paper published in their Public Health reports for December 24, 1943, and when visiting the Quarantine Station, New-York, in August 1943, it was learnt that it had never been necessary to fumigate a single vessel for the destruction of rats which had been constructed and structurally maintained in accordance with the rat-proofing specifications of the United States Public Health Service.
In June 1944 the Ministry of War Transport issued a memorandum on the rat-proofing of new ships and there seems little doubt that more and more attention will be paid to this method of combating the menace of rat plague.
Whilst Port Health Authorities in this country probably now regard rat-plague and smallpox as public enemies No. 1, they have many other responsibilities and the International Agreement of Brusselsl, for securing the gratuitous treatment at seaports of seamen when suffering from venereal disease, which was ratified by this country in 1925, added another to the list.
The next great advance resulted from the International Sanitary Convention of 1926 which was signed by the representatives of 66 countries and subsequently ratified by 44. It provides for the immediate notification by Governments to other Governments and to the Office International d'HygiZene publique of cases of plague (including rodent plague), cholera, yellow fever, epidemic typhus and smallpox, the last two diseases now being included in an International Sanitary Convention for the first time. When the formal conference was held in Paris to consider the draft revisions which had been prepared by the Office International, delegates still had in mind the disastrous pandemic of influenza in 1918-19 but a proposal to include influenza among the diseases dealt with in the Convention was not accepted, though subsequently the severe outbreak of dengue which occurred in Greece and other Mediterranean Countries in 1928 led to the International Convention for Mutual Protection against Dengue Fever of 1934.
The Convention, however, settled the much-disputed question of the procedure to be followed for dealing with the rat population in ships and preventing the spread of plague.
Briefly, all vessels of signatory countries, except those engaged in national coast-wise trade, must be inspected at regular intervals of six months, to ascertain whether there are on board more than a minimum of rats. Any vessel on which there is evidence that the rat population is in excess must be subjected to deratization and a "Certificate of Deratization" on an approved form must be issued by the competent Authority. If, on the other hand, there is little or no evidence of rats in any vessel at the time of inspection a "Certificate of Exemption from Deratization". likewise on an approved form, must be granted. These Certificates will be recognized in the ports of other countries which have ratified the Convention and, in the absence of the occurrence of special circumstances such as plague amongst the rats on board, will exempt vessels from further fumigation during the six months foilowving the issue of the Certificate.
To implement these requirements the Permanent Committee of the Office International d'Hvgihne pLbliqulLe drew up an international formlof certificate. This was adopted and issuied as form Port II with an explanatory memorandum to the Port Medical Officers whom the NMinister of Health had authorized to grant suLch certificates. To provide more fully for the application of the relative article (NTo. 28) of the new Convention the Putblic Health (Deratization of Ships) Regulations were issuLed in October 1929. And, to ensure a reasonable degree of uniformity at the designated ports in England and Wales provisional standards for the fumigation of ships for the destruction of rats were issued. At that time 16 ports had been approved (and duly notified to the Office International) for the issue of Certificates and the naval ports of Chatham-Sheerness, Devonport and Portsmouth were also designated, at the request of the Admiralty, for the issue of Certificates to naval vessels.
During 1927-30 an unusual number of vessels arrived with rat-plague or suspected ratplague on board. As an instance the case of the S.S. "Plutarch" may be quoted, which has an additional interest as this was the first occasion on which a loaded ship was fumigated in this country with HCN. The "Plutarch" arrived in the Port of London in June 1927 with a cargo of grain from the River Plate and during the early stages of unloading, dead rats were uncovered which, on bacteriological examination, were found to be infected with plague. Unloading was stopped and on my advice the vessel was fuLmigated throuIghout with hydrogen cyanide, the bulk of the cargo being still on board. After prolonged ventilation, unloading was completed and the vessel again fumigated. Two hundred and twenty-six dead rats were found after the first fumigation and five after the second, the inference being that the first fumigation had much reduced the risk of plague-infected rats escaping from the ship to the shore.
As another example the case of the S.S. "Somali" may be quoted. This vessel arrived in the Port of London on July 1, 1937, from the Far East with a mixed cargo. Two hundred rats were stated to have been caught during the voyage although the vessel was in possession of a deratization certificate issued at Kobe on April 28 following fumigation of the partly unloaded vessel with a mixture of carbon monoxide and carbon dioxide. An unusual mortality amongst the rats on board was discovered whilst the cargo was being discharged at a pontoon, and specimens sent for bacteriological examination on July 5 suggested the presence of plague infection. The unloading of the cargo was accordingly stopped and the vessel was fumigated throughout with hvdrogen cyanide, the remainder of the cargo being discharged into lighters. As a result of the fumigation no less than 420 rats were recovered and after the unloading had been completed the vessel was again fumigat,ed with hydrogen cyanide when a further 103 dead rats were found. The loaded barges into which the cargo had been discharged were also fumigated with hydrogen cyanide.
In the following year the Ministry of Health issued a Memoranldum (revised in 1937) on the fuimigation of ships with hydrogen cyanide and the procedure necessary to ensure success and to avoid accident. The Mercantile Marine Department of the Board of Trade also issued a notice (No. 94 of 1928) to shipmasters based on the Ministry's Memorandum.
Ihe Health Committee of the League of Nations an!d the Permanent Committee of the Office International d'HygiZene publique also set uIp an expert Commission on the fumigation of ships under the Chairmanship of Surgeon-General Cumming to studv in detail some of the problems arising in connexion with the fuLmigation of ships with hydrogen cyanide and more particularly the fumigation of ships in cargo. The more important conclusions of this Commission were: That the time had not vet arrived wvhen one particular method for the fumigation of ships to the exclusion of all other methods could be recommended, but that the indiscriminate spraying of liquid HCN should not be practised and that neither the liquid acid nor other forms of cvanide should ever be poured directlv on to bedding, carpets, &c. If carefully carried out, the fumigationi of a loaded ship with HCN by the methods in use would account roughly for 80%/ of the rats, but various expedients must be adopted to reach rat harbourages in the lower parts of a ship under the cargo. The Commission recorded that no indications had been obtained of any injury to health or of deterioration of food values restulting from the consumption of fumigated food, but further investigations were desirable. With regard to the danger to fumigators working with high concentrations of HCN, they recommended that an oxygen breathing apparatus should be used instead of a gas mask.
Finallv, the Commission pointed out that the problem of reducing the number of rats on shore merited the special consideration of Sanitary Authorities of seaports and seaport towns throughout the world, and that if the rat-proofing of ships reallv make it easier for ships to obtain exemption from fumigation thev believed that shipowners would co-operate and that world shipping would become less and less a breeding ground for rats (see also Ref. 5 ).
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Following the consideration of this report the Office International issued provisional standards for the fumigation of vessels, and in 1931 the Ministry of Health issued a circular (No. 1194) to Port and Riparian Sanitary Authorities on Plague Preventive Measures. This circular emphasized the need for being constantly on the watch, for continuously applying measures for rat destruction and the elimination of harbourage and for Port Health Authorities keeping themselves regularly informed of the condition of the rats in the ports by frequent and systematic examination.
In this connexion the rat-flea survey carried out in the Port of Cardiff and described in Dr. Greenwood Wilson's Annual Report for 1934 is of particular interest.
The prevention of the landing of rats from a vessel known or suspected to be infected with rodent plague is one of the most serious problems with which Port Health Authorities are faced. The use of rat-guards was raised at the Office International d'Hygiene publique who, after considering the replies to a questionnaire sent to the various countries participating in the Office, concluded that:
(1) Rat-guards are only effective if they are suitably constructed, and if certain specific conditions are observed in regard to their application. In practice, the strict observance of these conditions presents so many difficulties that the Commission can only competently recommend the use of rat-guards if there is a real danger of the introduction of rat plague, which justifies the necessity for taking all possible measures for preventing the passage of rats.
(2) At present it is hardly possible to recommend th: adoption of a uniform standard type of rat-guard, but certain principles, in regard to their conslruction, should be kept in view.
The Commission also suggested that further experiments should be made with the electrical type of guard and these wvere carried out at Bristol, Hull and Liverpool under the auspices of the Association of Port Sanitary Authorities, rut in the report presentedl by Dr. Frazer, the conclusions were that the electrical type of rat-guard was not suitable for use at the ports in this country.
The recent appearance of human psittacosis led the permanent Committee of the Office International d'Hygiene publique to consider in 1930 the question of harmonizing the action taken by different countries to prevent the importation of parrots and the Parrots (Prohibition of Import) Regulations 1930 added a new responsibility to Port Medical Officers of Health.
To return to the story, the International Sanitary Convention of 1926 was finallv implemented by the Port Sanitary Regulations of 1933, which came into force on May I of that year. Similar Regulations, which came into operation on the same date, were also issued by the Department of Health for Scotland and the Ministry of Home Affairs for Northern Ireland. Only a few modifications were necessary when the International Sanitary Convention of 1944 was implemented and as the Regulations are still in forceand indeed have well stood the test of time only the salient points need be mentioned.
The aim of the regulations, which are partly administered by the Customs, was to give further effect to the obligations assumed under the 1926 Convention and to consolidate in one code the various then existing Regulations-such as the several general and special Cholera, Yellow Fever and Plague Regulations of 1907, the Port Sanitary Authorities (Infectious Diseases) Regulations, 1920, and the Public Health (Deratization of Ships) Regulations, 1929 which were revoked.
They provide for wireless messages from incoming vessels from foreign, the obligation of hoist signalsl indicating the state of health on board (which the Master must ascertain before arrival) and the obligation on the Master to make a written Declaration of Health (which must be countersigned by the Ship's Surgeon, if one is carried).
With the advances made in the use of wireless after the 1914-18 war, radio messages were being more and more utilized as a means of communication between incoming vessels and the shore and the system introduced at Plymouth proved so successful that in the new Regulations, powers were given to the Minister to designate ports to which approaching ships (if fitted with suitable transmitting apparatus) must send a wireless message if there were infectious disease on board. To simplify the sending of the messages I International Code of Signals.-Codes of signals for the use of mariners have been published in various countries since the beginning of the 19th Century. The best known is Captain Marryat's, which was published in 1817 and was probably the first international code. Various revisions were made and during the 1914-18 war the code drawn up in 1897 was in use, but broke down under war conditions. After the war, revision was undertaken at the suggestion of the British Government, first by the International Radiotelegraphic Conference at Washington in 1927 and later completed, at the request of this Conference, by the British Government with representatives of each of the governments concerned in 1931. The new code was compiled in two volumes, one for use by radiotelegraphy and the other by visual signalling: the British Edition being published in 1932. The code for radio signalling contains a complete medical section and a code for accelerating the granting of pratique which were inserted with the assistance and by the advice of the Office International d'Hygiene publique. Another feature of the new code is the introduction of words and phrases applicable to aircraft. Nautical and technical expressions have been adjusted in the seven editorial languages so that the use of the code will facilitate the exchange of correct and concise information between people not speaking the same language. Port Health Authorities generally adopted the word "PORTELTH" as their telegraphic address.
The meaning of the old visual signals was also changed and the flag signal "Q"-the yellow flag no longer indicates that the vessel is in quarantine, but means: "My ship is healthy and I request free pratique!" New arrangements were laid down for establishing "mooring-stations" where "infected" or C'suspected" vessels can be detained and dealt with, it being made obligatory that one at least should be within the Docks. The Port Health Officer can, however, with the concurrence of the Customs, designate special "mooring-stations" and is thus able to arrange for a vessel being isolated and dealt with at her ordinary berth-as indeed is commonly done.
Provision was also made for the approval of suitable ports for the issue of International Deratization and Deratization Exemption Certificates and the approximate numbers of such certificates issued, during recent years, at the 24 "Approved Ports"'l in England and Wales with the method of deratization employed, are shown in the following issued  1933 375  81  22  648  5  2  19  1152  4261  79  5413  1934 357  96  30  615  2  5  25  1130  4526  80  5656  1935 244  77  8  613  3  8  23  976  4442  82  5418  1936 251  72  14  608  6  7  31  989  4584  82  5573  1937 232  112  18  562  3  5  27  959  4774  83  5733  1938 243  124  24  462  11  1  6  871  4467  84  5338  1939 192  113  13  388  10  3  8  727  4168  85  4895  1940 164  99  31  351  14  3  18  680  3735  85  4415  1941 191  135  20  311  10  1  11  679  2334  77  3013  1942 282  248  8  138  26   -12  714  1645  70  2359  1943 434  273  8  66  21   -17  819  1486  65  2305  1944 527  304  5  60  7   -13  916  1407  61  2323  1945 669  354  45  40  20  -26  1154   2035   65  3152 With improvements in methods of fumigation, Port Health Authorities are finding that they are able to fumigate vessels while loaded with a reasonable prospect of destroying most of the rats on board, though this depends to a great extent on the nature of the cargo and its stowage in the holds. Many Authorities do not hesitate to fumigate before unloading if they fear that a ship may present a risk of the transfer of plague-infected rats ashore. In such cases the Quarantine Commission of the Paris Office expressed the view (in 1934) that only one of the fumigations should be at the charge of the ship, any subsequent fumigation being a charge on the port. This practice of repeated fumigations was not envisaged in the International Sanitary Convention of 1926 and its regularization will necessitate an amendment to the text of article 25-which is uncer consideration. In Great Britain "Bills of Health" have not been required for many years, but it is of interest to note that two parallel international agreements for the abolition of the Bill of Health and of the Consular visa thereon were drawn up by the Office International in 1934. It is quite anomalous that, though aeroplanes are not required to carry Bills of Health, some countries still demand them from the comparatively slow-moving ship.
Under the International Sanitary Convention of 1944, however, Bills of Health and Consular visas are to be abolished "as soon as the conditions of hostilities permit the establishment of effective epidemiological communications".
Only a few other advances in Port Health Administration can be listed. In order that smallpox contacts proceeding abroad (before the incubation period of the disease has elapsed) might be kept under surveillance, the Ministry issued a circular (No. 1021) in 1929 asking that the requisite information in such cases should be furnished to the Ministry, who would then notifv the appropriate Public Health Authority abroad. Similarly, a circular (No. 1171) was addressed to Port and Riparian Sanitary Authorities in 1931 regularizing the practice which was growing up of communicating any essential information, in regard to "infected" or "suspected" ships, by the port of arrival to the next port of call.
Arrangements were also made with Shipping Companies, the French Administration and our Consul-General at Marseilles for facilitating surveillance in this country of any contacts who land from vessels calling at Marseilles and proceed overland to one of the Channel Ports.
Under The case of anthrax in a London dock labourer, mentioned in Dr. Reece's Presidential Address, which was the first occasion when the infection was traced to Indian bone meal and the case of the S.S. "Jean L.D." This vessel arrived in the Port of London from South Africa in October 1937, and 32 of the original crew of 34 subsequently suffered from an obscure form of paralysis. The investigation showed that the condition was tri-orthocresyl phosphate poisoning the so-called "ginger" or "jake" paralysis due to partaking of contaminated salad oil [6] .
As the Local Health Authority, Port Sanitary Authorities have responsibilities in regard to nuisances on ships lying within their jurisdiction. It is not surprising, therefore, that the hygiene of crew spaces has been a matter of particular interest to Port Medical Officers of Health and that some have forcibly expressed their views [7] [8] [9] [10] [11] [12] . With the outbreak of the World War in 1939, new responsibilities devolved on Port Medical Officers of Health in connexion with Civil Defence. Crowds of refugees arrived and ports such as Dover and Harwich were taken over bv the Admiraltv for naval purposes, and traffic from many ports was diverted owing to enemy action and the introduction of the convoy svstem. Owing to the war, vessels had to change their routes and an increasing number of cases of malaria began to occur on arriving vessels. More and more ships on the wav home were calling at Freetown and other West African ports, where malaria was being contracted. Port Medical Officers of Health were circulated and asked to keep the possibility of malaria constantly in mind when examining sick persons on ships arriving from foreign and specially those which had called at West-African ports and to forward to the Ministry particulars of all vessels on which malaria had occurred during the voyage.
A summary of the returns received to the end of 19414 is given in the following As the war progressed much strain was thrown on many ports whose normal staff had already been depleted by the call to the Armed Forces but the history of the War Years yet remains to be written.
One reform, however, wlhiich was long overdue, was finally accomplished. To meet the views of the Association of Port Sanitary Authorities, the designation was changed to Port Health Authorities bv the Public Health Act of 1936, but there were difficulties then in effecting the consequential amendment in the title "Port Sanitary Regulation". and country might produce special dangers of their own. This was notably the case with the establishment of regular air communications between countries in which yellow fever might exist and those countries which. though they have never known the infection of yellow fever, contain both susceptible populations and the species of mosquito by which the infection is carried from man to man. As a result the Office International d'Hygiene publique in 1930 drafted an International Sanitary Convention for Aerial Navigation which was so framed as to take full account of the special conditions of aircraft and of the circumstances in which they might be more, or less, likely than are ships to convey infection from country to country. The final text was opened for signature at the Hague in April 1933. but this cQnvention has not been as widely accepted as the "Maritime" Convention of 1926. It was only signed by 23 countries, of whom 16 subsequently ratified but Boliva, Brazil, Chile, Irak, the Soudan, Southern Rhodesia and a number of British Colonies and Protectorates afterwards adhered.
Briefly the Convention, which applies only to aircraft which pass from one territory to another, lays down the measures which may be taken for the control of infectious diseases introduced by aircraft and those which in cases of necessity must be taken to prevent the exportation of such diseases. Three classes of aerodromes are defined, viz:
(i) Customs (or authorized) aerodromes.
(ii) Sanitary aerodromes-which are Ctustoms aerodromes properly organized, staffed and equipped, and (iii) Anti-amaryl aerodromes (in yellow fever areas) where mosquito-proof dwellings must be provided and persons can be subj-ected to observation for six days (to cover the incubation period of yellow fever). Other special precautions must also be enforced against mosquitoes. When the Convention came into force there were 11 Customs aerodromes for the uise of land-planes, four for sea-planes and one for the use of airships. These came under medical control by the Local Authority as legislation was then necessary before Regulations to implement the Convention could be finally drafted.
The Public Health (Aircraft) Regulations came into force on July 1, 1938, and are applicable to all aerodromes or places approved by the Commissioners of Customs for the landing or departure of foreign-going land-planes or sea-planes.
Twenty-four aerodromes were then approved as "Customs" aerodromes. Four of these, i.e. Doncaster, London (Croydon), London (Hieston) and Southampton Water were designated by the Minister as Sanitary Aerodromes and the Office International d'Hygiene publique was duly informed in accordance with the terms of the International Sanitary Convention for Aerial Navigation.
The object of the Regulations was to prevent the introduction of infectious disease into the country by air-borne traffic which was rapidly increasing. They are administered (i) by Port Health Authorities, if the aerodromes or places for the landing of aircraft are within their district; (ii) by the local authority, including a county council, that maintains an aerodrome; and (iii) in respect to other aerodromes by the local authority of the district in which the aerodrome is situated. No grant has been payable but the cost of the medical inspection of aliens is met by the Exchequer.
When the Regulations came into force, the bulk of the traffic was dealt with at Croydon and Heston, whilst the long distance sea-planes of the old Imperial Airways used the Marine Airport at Southampton. The landing there of a doubtful case of cholera from India in August 1938, led Dr. Maurice Williams to intreduce a simple form of "declaration of health" which materially assisted the arrangements for the surveillance of travellers arriving by air from countries where the more dangerous infectious diseases were present. Incidentally, about the same time, American Authorities introduced a "declaration of origin" from passengers coming from an area infected with yellow fever in the form of a statement of their movements during the six days previous to landing. When the International Sanitary Convention for Aerial Navigation of 1944 was drawn up theEe two forms were amalgamated into the Personal Declaration of Origin and Health form which, under this Convention, is demanded from passengers arriving on aircraft.
With the increase of air traffic, the Office International had many thorny problems to solve, perhaps one of the most important being the destruction of disease-carrying mosquitoes on aircraft. Whilst the Ministry collaborated with the old Imperial Airways in much of the pioneer work on the disinsectization of aircraft, there has been no need for any such general measures to be imposed on aeroplanes arriving in this couLntry.
Following the outbreak of the war, ordinary civilian air traffic gradually decreased and aerodromes came more and more under R.A.F. control. The difficulties of proper surveillance of passengers arriving by air also increased and arising out of a suggestion by Dr.
Chesney-the Port M.O.H. of Poole-Dr. Goodman and Mr. Dark of the Ministry of Health drew up a card which is now handed to each passenger from abroad when he arrives, on which is printed a notice in English and French warning him that while abroad he may have been in contact, without knowing it, with some dangerous infectious disease and urging him at once to consult a doctor and to show him the card should he fall ill within twenty-one days of arrival. On the reverse side of the card the attention of the doctor is drawn to the fact that his patient has been abroad and he is asked, if infectious disease is found or suspected, at once to notify the Medical Officer of Health and inform him of the date and airport (which is given on the card) of the patient's arrival. These particulars will help in locating other passengers who travelled on the same 'plane and the taking of other precautions.
As smallpox is now the chief danger to be apprehended the original card is being revised to stress this disease and incidentally the Services have introduced a "warningcard" which is handed to their personnel who have travelled on ships on which smallpox has occurred during the voyage.
To what extent this system will obviate the necessity of placing unprotected travellers from infected areas under surveillance it is difficult to judge, but the underlying idea of getting each passenger to carry out his own surveillance is being given an extended trial.
III. Tiw UNRRA CONVENTIONS
Towards the end of 1943, when the United Nations Relief and Rehabilitation Administration was formed, one of the main aims was to provide ai(d in the prevention of pestilence. Fears were then expressed of the danger of epidemics in the liberated countries and as Paris was then in enemv hands and no help could be obtained from th2 Office International d'Hygiene publiqtue, an expert Commission on Quarantine was set up, the terms of reference being to consider the scope of the existing International Sanitary Conventions and to draft any necessary amendments of an emergency nature taking into accoullt the progress of medical knowledge since the 1926 and 1%3 Conventions were prepared-particularlv in regard to yellow fever and the increasing spied of air travel. As a result, two new International Sanitary Conventions came into to-{ on January 15, 1945 (UNRRA becoming the international body responsible for admini3.Cr ng them for the time being), viz.: the International (Maritime) Sanitary Convention of 1944 amending the International Sanitary Convention of 1926, which has been implemented bv the Port Health Amendment Regulations of 1945, and the International (Aerial) Sanitary Convention of 1944 amending the International Sanitary Convention for Aerial Navigation of 1933. This latter Convention has not yet been fully implemented as legislation is awaited in connexion with the recently formed Ministry of Civil Aviation. Particulars of these Conventions have, however, already been communicated to this Section [13] .
Before concluding this outline of Port Health Administration, during the period which practically coincides with the life of this Section of the Royal Societv of Medicine, I should be lacking in appreciation if I did not pav mv tribute to the work of Port Medical Officers and their staffs. To have given a fuller account of the many duties thev now carrv out would be impossible in a single paper. The work calls for initiative and quick decision. To wait on a dirty night, in a tossing launch, for the ship which may be delayed, to climb the rope ladder and then make the right diagnosis in the minimum of time requires pluck, character and skill. Wireless telephony should gradually lessen the difficulties of the boarding officer but that so few mistakes have been made in the past twenty-five years is a greater tribute to the efficiency of the Port Health Service than any I could voice and one which would delight the heart of Richard Reece were he with us to-day.
